Assembly of nicotinic and other Cys-loop receptors.
The Cys-loop receptor family consists of nicotinic acetylcholine receptors (nAChR), glycine receptor, GABA-A and some other receptors. They fulfill a plethora of functions, whereas their malfunctioning is associated with many diseases. All three domains - extracellular ligand-binding, membrane and cytoplasmic - of these ligand-gated ion channels play important roles in the receptor assembly, delivery to the membrane surface and functional activity. In this study, we discuss the role of these domains in the assembly of the Cys-loop receptors, most comprehensively for the nAChRs. Heterologous expression and mutations of large N-terminal fragments of various subunits demonstrated their leading role in the assembly, although getting an isolated well-structured pentameric ligand-binding domain is still a problem. The long intracellular loop between transmembrane fragments M3 and M4 participates in modulating the receptor function and in clusterization of the receptor complexes because of interactions with the intracellular proteins. The transmembrane fragments play different functional roles: M2 fragments outline the channel, M4 fragments, the most remote from the channel, modulate the channel function and contact the lipid environment. The interactions of aromatic residues in the M1 and M3 fragments with those of M4 are important for the correct assembly of glycine receptor α1 subunit and for the formation of functional pentaoligomer. The role of the three receptor domains is discussed in the light of electron microscopy structure of the Torpedo nAChR, X-ray structures of agonist and antagonist complexes with the acetylcholine-binding proteins and the X-ray structures of the prokaryotic Cys-loop receptors.